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10 (54) [Title of the Invention] CABLE REEL 

(57) [Abstract] 
[Object] 

To prevent a flexible cable from being reversed 
15 and buckling due to excessive winding/tightening or 
rewinding . 
[Constitution] 

A first tongue 19 and a second tongue 20 are fixed 
to an inward end and an outward end of a flexible cable 
2 0 3 that is wound in reverse directions on an outer 

cylindrical part 6 and an inner cylindrical part 15, 
and upon a top surface (an upper plate 5) and a bottom 
surface (a lower plate 8) of a space 16 in which the 
flexible cable 3 is housed, there are formed inner 
25 protrusions 11, 13 and outer protrusions 12, 14, 

respectively, which restrict the movement of these 
first and second tongues 19, 20. 



English translation of Japanese Patent Laid-Open No. 05-153717 



[Advantages] 

During an excessive rotation of a movable body, 
the tongue as a wide part is made immobile by hooking 
like a prop between a stepped part and the outer 
5 cylindrical part or the inner cylindrical part, whereby 
the excessive rotation of the movable body is stopped. 
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[Claims for the Patent] 
[Claim 1] 

A cable reel, characterized in that the cable reel 
comprises a fixed body, a movable body rotatably 
5 mounted to the fixed body, and a flexible cable housed 
in a space between an inner cylindrical part provided 
in one of the fixed body and the movable body and an 
outer cylindrical part provided in the other, and that 
in the cable reel which is such that the flexible cable 

10 is wound on the inner cylindrical part and the outer 
cylindrical part in reverse directions via a U-shaped 
reverse part, there is provided a wide part in an area 
where the flexible cable moves out of the inner 
cylindrical part in an extended condition and there is 

15 provided a stepped part wider than the flexible cable 
in the space near the inner cylindrical part so that 
when the flexible cable is rewound on the outer 
cylindrical part in an amount of not less than a 
prescribed amount, the wide part is locked in the 

20 stepped part. 
[Claim 2] 

A cable reel, characterized in that the cable reel 
comprises a fixed body, a movable body rotatably 
mounted to the fixed body, and a flexible cable housed 
25 in a space between an inner cylindrical part provided 
in one of the fixed body and the movable body and an 
outer cylindrical part provided in the other, and that 
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in the cable reel which is such that the flexible cable 
is wound on the inner cylindrical part and the outer 
cylindrical part in reverse directions via a U-shaped 
reverse part, there is provided a wide part in an area 
5 where the flexible cable moves out of the outer 

cylindrical part in an extended condition and there is 
provided a stepped part wider than the flexible cable 
in the space near the outer cylindrical part so that 
when the flexible cable is rewound on the inner 
10 cylindrical part in an amount of not less than a 
prescribed amount, the wide part is locked in the 
stepped part. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application Field] 

The present invention relates to a cable reel that 
5 is applied to a steering system of an automobile and 
the like and performs an electrical connection between 
a fixed body and a movable body by use of a flexible 
cable . 
[0002] 

10 [Conventional Art] 

A cable reel provides a coupling between a fixed 
body and a movable body rotatably mounted to this fixed 
body by use of a flexible cable and is used as 
electrical connection means between a movable body 

15 having a finite rotation speed, such as a steering 
system of an automobile, and a fixed body. 
[0003] 

In this kind of a cable reel, the proportion of a 
flexible cable in total cost is high, and in U. S. 
20 Patent No. 4, 540, 223 there is proposed a cable reel 
in which cost reduction is aimed at by reducing the 
required length of a flexible cable. 
[0004] 

Figure 10 is a plan view showing a rough 
25 configuration of a cable reel disclosed in the above- 
described patent specification. As shown in this 
figure, a movable body 101 is rotatably mounted to a 
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cylindrical fixed body 100, and a flexible cable 103 is 
housed in a ring-shaped space 102 defined between the 
fixed body 100 and the movable body 101. This flexible 
cable 103 is guided out to outside the space 102 in a 
5 condition fixed to both the fixed body 10 0 and the 
movable body 101, and the winding direction of the 
flexible cable can be changed within the space 102 via 
a reverse part 103a having the shape of the letter U. 
Furthermore, in the above-described space 102, a moving 

10 object 104 having the shape of the letter C as viewed 
from the plane is disposed so as to be movable along 
the circumferential direction, and the reverse part 
103a of the above -de scribed flexible cable 103 is 
looped on a roller 105 whose shaft is rotatably 

15 supported on one opening end of the moving object 104. 
[0005] 

When, for example, the movable body 101 is caused 
to rotate clockwise in Figure 10, also the reverse part 
103a of the flexible cable 103 moves in the 

20 circumferential direction of the space 102 and the 

winding condition of the flexible cable 103 becomes a 
rewound condition in which the amount of the wound 
flexible cable is large on the side of the outer 
cylindrical part of the fixed body 100. When 

25 conversely the movable body 101 is caused to rotate 
counterclockwise, also the reverse part 103a of the 
flexible cable 103 moves in the same direction and the 
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flexible cable 103 comes to a wound and tightened 
condition in which the amount of the wound flexible 
cable is large on the side of the inner cylindrical 
part of the movable body 101. Incidentally, during 
5 this winding/tightening and rewinding, the moving 

object 104 receives a force from the reverse part 103a 
of the flexible cable 103 and moves in the same 
direction. 
[0006] 

10 Because in a cable reel constructed as described 

above, the winding direction of the flexible cable 103 
is reversed for the inner cylindrical part of the 
movable body 101 and the outer cylindrical part of the 
fixed body 100, it is possible to dramatically reduce 

15 the required length of the flexible cable 103 and cost 
can be reduced compared to a cable reel in which the 
flexible cable 103 is wound in the same direction for 
the inner cylindrical part and the outer cylindrical 
part (wound in a spiral form) . Furthermore, the moving 

20 object 104 having the shape of the letter C as viewed 
from the plane is disposed in the space 102 between a 
portion of the flexible cable 103 wound on the inner 
cylindrical part and a portion thereof wound on the 
outer cylindrical part and the reverse part 103a of the 

25 flexible cable 103 is looped on an opening end of the 
moving object 104, it is possible to prevent the 
flexible cable 103 wound on the outer cylindrical part 
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or the inner cylindrical part from expanding radially 
by use of the moving object 104 on the way to the 
reverse part 103a during winding/ tightening or 
rewinding, and it is possible to smoothly pay off the 
5 flexible cable 103 in the direction of the reverse part 
103a. 
[0007] 

[Problems to be Solved by the Invention] 

Incidentally, the cable reel constructed as 

10 described above is subjected to various kinds of 

performance inspections to check the movement of the 
movable body 101, to ascertain whether the amount of 
rotation is appropriate and for other purposes. On 
that occasion, however, the movable body 101 may 

15 sometimes be caused to rotate excessively in one 

direction. For example, if the movable body 101 is 
caused to rotate excessively in the rewinding direction, 
the flexible cable 103 reverses and buckles in the 
vicinity of the part of the movable body 101 where the 

20 flexible cable moves out in an extended condition. If 
conversely the movable body 101 is caused to rotate 
excessively in the winding/tightening direction, the 
flexible cable 103 reverses and buckles in the vicinity 
of the part of the fixed body 100 where the flexible 

25 cable 103 moves out in an extended condition. Both 
cases cause a decrease in reliability in conduction. 
[0008] 
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The present invention has been made in view of 
such circumstances of the conventional art and the 
object of the invention is to provide a cable reel that 
prevents the reversing and buckling of a flexible cable 
5 caused by an excessive rotation of a movable body and 
has high reliability in conduction. 
[0009] 

[Means for Solving the Problems] 

To achieve the above -de scribed object, the present 

10 invention provides a cable reel that is characterized 
by comprising a fixed body, a movable body rot at ably 
mounted to the fixed body, and a flexible cable housed 
in a space between an inner cylindrical part provided 
in one of the fixed body and the movable body and an 

15 outer cylindrical part provided in the other, and in 

the cable reel which is such that the flexible cable is 
wound on the inner cylindrical part and the outer 
cylindrical part in reverse directions via a U-shaped 
reverse part, there is provided a wide part in an area 

2 0 where the flexible cable moves out of the inner 

cylindrical part or the outer cylindrical part in an 
extended condition and there is provided a stepped part 
wider than the flexible cable in the space near the 
inner cylindrical part or the outer cylindrical part so 

25 that when the flexible cable is rewound on the outer 
cylindrical part in an amount of not less than a 
prescribed amount or when the flexible cable is 
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wound/ tightened on the inner cylindrical part in an 
amount of not less than a prescribed amount, the wide 
part is locked in the stepped part. 
[0010] 
5 [Operation] 

In an appropriate usage condition, when the 
movable body rotates in one direction, the U-shaped 
reverse part of the flexible cable moves in the same 
direction and the winding condition of the flexible 

10 cable comes to a wound and tightened condition in which 
the amount of the wound flexible cable is large on the 
side of the inner cylindrical part. When the movable 
body is caused to rotate in the other direction, the 
winding condition of the flexible cable becomes a 

15 rewound condition in which the amount of the wound 
flexible cable is large on the side of the outer 
cylindrical part. During this winding/tightening and 
rewinding, the wide part, along with the flexible cable, 
is wound on the inner cylindrical part or the outer 

2 0 cylindrical part and it is ensured that the movement of 
the flexible cable is prevented by the wide part. 
[0011] 

In contrast to this, in a case where an excessive 
rotational force of less than a prescribed amount acts 
25 on the movable body by mistake in the inspection 

process and the like, when the movable body is caused 
to rotate excessively in the rewinding direction, the 
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wide part becomes caught in the stepped part while the 
flexible cable wound on the inner cylindrical part is 
being rewound in an amount of not less than a 
prescribed amount on the outer cylindrical part via the 
5 reverse part, with the result that further rotation of 
the movable body is prevented thereby. When the 
movable body is caused to rotate excessively in the 
winding/tightening direction, the wide part becomes 
caught in the stepped part while the flexible cable 

10 wound on the outer cylindrical part is being rewound in 
an amount of not less than a prescribed amount on the 
inner cylindrical part via the reverse part . In both 
cases, further rotation of the movable body is 
prevented by the wide part . 

15 [0012] 

[Embodiments] 

Embodiments of the present invention will be 
described below on the basis of the drawings. Figure 1 
is a plan view of a cable reel related to an embodiment 

20 of the present invention, part of an inner case thereof 
being omitted. Figures 2 and 3 are plan views of the 
cable reel of Figure 1, which are obtained when the 
cable reel rotates excessively. Figure 4 is a 
sectional view along the line A-A of Figure 2. Figure 

25 5 is a perspective view of a tongue provided in the 
cable reel of Figure 1. 
[0013] 
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As shown in these figures, the cable reel related 
to the present invention substantially includes an 
outer case 1, an inner case 2 rotatably mounted to this 
outer case 1, a flexible cable 3 housed between the two 
5 cases 1 and 2, and a moving object 4 disposed in this 
flexible cable 3 . 
[0014] 

The outer case 1 includes a lid body 7 which is 
such that an outer cylindrical part 6 is provided in a 

10 hanging condition on an outer circumference of a upper 
plate 5 in the shape of a flat plate, and a lower plate 
8 in the form of a flat plate fixed to a lower end of 
the above-described outer cylindrical part 6, and in 
the middle of each of the upper plate 5 and lower plate 

15 8 of the lid body 7 there are provided center holes 9, 
10 in an opened manner. On a bottom surface of the 
above-described upper plate 5 there are formed annular 
inner protrusions 11 and outer protrusions 12, with 
prescribed intervals in the radial direction kept. On 

20 the other hand, on a top surface of the above-described 
lower plate 8 there are formed annular inner 
protrusions 13 and outer protrusions 14, with 
prescribed intervals in the radial direction kept. 
These inner protrusions 11, 13 and outer protrusions 12, 

25 14 are opposed to each other. 
[0015] 
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The inner case 2 has an inner cylindrical part 15 
in the form of a circular cylinder. Because two upper 
and lower ends of this inner cylindrical part 15 are 
guided to the above-described center holes 9, 10, 
5 respectively, the inner case is rotatably coupled to 
the above-described outer case 1 and a space 16 having 
the shape of a ring as viewed from the plane is defined 
by the lid body 7 of the outer case 1, the lower plate 
8 and the inner cylindrical part of the inner case 2. 
10 [0016] 

The flexible cable 3 is composed of what is called 
a flat cable in which conductors that are parallel to 
each other are laminated with a pair of insulating 
films, and a flat cable in which five conductors are 

15 buried is used in the case of this embodiment. As 

shown in Figure 1, an outward end of the flexible cable 
3 is connected to a first connector 17 fixed to the 
above-described outer cylindrical part 6 and guided out 
to outside the outer case 1 via the first connector 17. 

20 On the other hand, an inward end of the flexible cable 
3 is connected to a second connector 18 fixed to the 
above-described inner cylindrical part 15 and guided 
out to outside the inner case 2 via the second 
connector 18. The flexible cable 3 is housed within 

25 the above-described space 16 in such a manner that the 
flexible cable is wound counterclockwise from the first 
connector 17 on an inner wall of the outer cylindrical 
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part 6, reverses from there in the shape of the letter 
U (hereinafter called the reverse part 3a) , is further 
wound clockwise around an outer wall of the inner 
cylindrical part 15, and reaches the second connector 
5 18. Incidentally, as is apparent from Figure 4, the 

width dimension of the flexible cable 3 is set to be by 
far smaller than each of the opposed distances of the 
above-described inner protrusions 11, 13 and outer 
protrusions 12, 14. 
10 [0017] 

As shown in Figure 1, a first tongue 19 as a wide 
part is provided along the above -de scribed flexible 
cable 3 in the vicinity of the above -described inner 
cylindrical part 15, and a second tongue 20 as a wide 

15 part is provided along the above-described flexible 
cable 3 in the vicinity of the above -described outer 
cylindrical part 6. These first and second tongues 19, 
20 are formed from a very flexible film material, such 
as polyethylene terephthalate (PET) , and fixed to a 

20 peripheral surface of the above -described flexible 
cable 3 with an adhesive or by use of means such as 
heat fusion. As shown in Figures 4 and 5, the first 
tongue 19 has a locking part 19a that is sufficiently 
wider than each of the opposed distances of the above - 

25 described inner protrusions 11, 13 and outer 

protrusions 12, 14 and a projecting part 19b with a 
tapered shape that is integrally formed at a leading 
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end of this locking part 19a. Similarly, the second 
tongue 20 has a locking part 20a that is sufficiently- 
wider than each of the opposed distances of the above - 
described inner protrusions 11, 13 and outer 
5 protrusions 12, 14 and a projecting part 20b with a 
tapered shape that is integrally formed at a leading 
end of this locking part 20a. 
[0018] 

The moving object 4 is formed in the shape of the 

10 letter C as viewed from the plane and two upper and 
lower ends of the moving object are loosely fitted 
between the above-described inner protrusions 11, 13 
and outer protrusions 12, 14, whereby the moving object 
is disposed so as to be movable in the circumferential 

15 direction within the above -described space 16 and the 

reverse part 3a of the above-described flexible cable 3 
is looped on one end of an opening 4a of the moving 
object 4. The length dimension of the locking part 19a 
of the above-described first tongue 19 is set to be 

2 0 larger than the radial dimension between an inner 

circumferential surface of the above -described moving 
object 4 and an outer circumferential surface of the 
above- described inner cylindrical part 15, and the 
length dimension of the locking part 20a of the above- 

25 described second tongue 20 is set to be larger than the 
radial dimension between an outer circumferential 
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surface of the moving object 4 and an inner 
circumferential surface of the outer cylindrical part 6. 
[0019] 

After passing through an inspection process, which 
5 will be described later, the cable reel constructed as 
described above is used, with the inner case 2 attached 
to a steering wheel of a steering system and the outer 
case 1 attached to a member on the fixed side of a car 
body. In using the cable reel, when the inner case 2 

10 is rotated clockwise by the steering wheel from the 

neutral condition shown in Figure 1, the reverse part 
3a of the flexible cable 3 moves clockwise by an amount 
of rotation smaller than that of the inner case 2, and 
the flexible cable 3 having a length equal to this 

15 moving distance is paid off from the side of the outer 
cylindrical part 6 and wound and tightened on the side 
of the inner cylindrical part 15. In this case, the 
reverse part 3a of the flexible cable 3 presses and 
clockwise moves one end of the opening 4a of the moving 

20 object 4 while in sliding contact with this end, and 
the flexible cable 3 on the side of the outer 
cylindrical part 6 is smoothly wound and tightened on 
the side of the inner cylindrical part 15 via the 
reverse part 3a. Incidentally, the first tongue 19, 

25 along with the flexible cable 3 wound on the inner 
cylindrical part 15, is wound and tightened on the 
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outer peripheral surface of the inner cylindrical part 
15 . 

[0020] 

When in contrast to the foregoing the inner case 2 
5 is counterclockwise rotated from the neutral condition 
shown in Figure 1, the reverse part 3a of the flexible 
cable 3 moves counterclockwise by an amount of rotation 
smaller than that of the inner case 2, and the flexible 
cable 3 having a length equal to this moving distance 

10 is paid off from the inner cylindrical part 15 and 
wound and tightened on the side of the outer 
cylindrical part 6. In this case, the flexible cable 3 
wound on the inner cylindrical part 15 tends to expand 
radially outward. However, because the radially 

15 outward bulging-out is restricted by the moving object 
4 that moves by being pressed by the reverse part 3a, 
the flexible cable 3 on the side of the inner 
cylindrical part 15 does not buckle on the way to the 
reverse part 3a and is smoothly rewound on the side of 

20 the outer cylindrical part 6 via the reverse part 3a. 
[0021] 

The cable reel is used by being mounted to the 
steering system like this. Before use, however, the 
cable reel is subjected to various inspection steps to 
25 ascertain whether the rotation of the inner case 2 is 
smooth, whether the amount of rotation of the inner 
case 2 is appropriate and the like. On this occasion 
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if the inner case 2 is excessively rotated by mistake 
in the rewinding direction of the flexible cable 3, as 
shown in Figure 2, all the flexible cable 3 is first 
rewound on the side of the outer cylindrical part 6 and 
5 the projecting part 19b of the first tongue 19, along 
with the reverse part 3a of the flexible cable 3, 
passes through the opening 4a of the moving object 4 
due to further rotation of the inner case 2 and is paid 
off in the direction of the outer cylindrical part 6. 

10 However, the upper and lower two ends of the locking 

part 19a of the first tongue 19 abut against the inner 
protrusions 11, 13 of the upper plate 5 and lower plate 
8, and are made immobile by hooking like a prop between 
these inner protrusions 11, 13 and the inner 

15 cylindrical part 15. In this case, the rotational 

force of the inner case 2 (inner cylindrical part 15) 
in the direction of the arrow acts as a force that 
compresses the locking part 19a of the first tongue 19 
from the longitudinal direction. However, because the 

20 locking part 19a has resistance to this compressive 

force, the flexible cable 3 is not paid off any more in 
the direction of the outer cylindrical part 6, in other 
words, further rotation of the inner case 2 is stopped, 
with the result that the reversing and buckling of the 

25 flexible cable 3 at the inward end is prevented. 
[0022] 
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When in contrast to this, the inner case 2 is 
rotated excessively by mistake in the 

winding/tightening direction of the flexible cable 3, 
as shown in Figure 3, all the flexible cable 3 is first 
5 rewound on the side of the inner cylindrical part 15 
and the projecting part 20b of the second tongue 20, 
along with the reverse part 3a of the flexible cable 3, 
passes through the opening 4a due to further rotation 
of the inner case 2 and is paid off in the direction of 

10 the inner cylindrical part 15. However, the upper and 
lower two ends of the locking part 2 0a of the second 
tongue 2 0 abut against the outer protrusions 12, 14 of 
the upper plate 5 and lower plate 8, and are made 
immobile by hooking like a prop between these outer 

15 protrusions 12, 14 and the outer cylindrical part 6. 

In this case, the rotational force of the inner case 2 
(inner cylindrical part 15) in the direction of the 
arrow acts as a force that compresses the locking part 
2 0a of the second tongue 2 0 from the longitudinal 

20 direction. However, because the locking part 20a has 
resistance to this compressive force, the flexible 
cable 3 is not paid off any more in the direction of 
the inner cylindrical part 15, in other words, further 
rotation of the inner case 2 is stopped, with the 

25 result that the reversing and buckling of the flexible 
cable 3 at the outward end is prevented. 
[0023] 
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In the cable reel related to the above -described 
embodiment, the flexible cable 3 is wound on the outer 
cylindrical part 6 and the inner cylindrical part 15 in 
reverse directions via the reverse part 3a and, 
5 therefore, it is possible to reduce the required length 
of the flexible cable 3, with the result that the total 
cost can be reduced and that this is advantageous for 
miniaturization. Furthermore, because the moving 
object 4 prevents the flexible cable 3 from buckling on 
10 the way to the reverse part 3a, the flexible cable 3 

can be smoothly paid off via the reverse part 3a and it 
is possible to positively perform the 

winding/tightening and rewinding actions. Furthermore, 
when the inner case 2 is rotated excessively by mistake 

15 in the rewinding or winding/tightening direction of the 
flexible cable 3 in the inspection process and the like, 
the locking parts 19a, 20a of the first or second 
tongue 19, 20 are made immobile by hooking like a prop 
between the inner protrusions 11, 13 and the inner 

20 cylindrical part 15 or between the outer protrusions 12, 
14 and the outer cylindrical part 6, and therefore, the 
excessive rotation of the inner case 2 is stopped by 
the first or second tongue 19, 20 and the 
reversing/buckling of the flexible cable 3 can be 

25 prevented. In addition, because the projecting parts 
19b, 2 0b having a tapered shape are formed at the 
leading end of the first or second tongue 19, 20, the 
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stress acting on a boundary portion between the first 
or second tongue 19, 20 and the flexible cable 3 when 
the flexible cable 3 is bent, is absorbed by the 
projecting parts 19b, 20b, and the buckling preventing 
5 effect in this area can be expected. 
[0024] 

Incidentally, in the above -described embodiment, a 
flat cable was mentioned as an example of the flexible 
cable 3 but it is also possible to use a flexible cable 

10 called a round wire cable in which conductors are 

coated with an insulating tube in place of the flat 
cable. In this case, a plurality of round wire cables 
can be integrated in strip shape according to the 
required number of circuits. 

15 [0025] 

In the above -de scribed embodiment, the description 
was given of the case where the outer case 1 is used as 
a fixed body and the inner case 2 is used as a movable 
body. In contrast to this, however, it is also 
20 possible to use the inner case 2 as a fixed body and 
the outer case 1 as a movable body. 
[0026] 

In the above-described embodiment, the description 
was given of the case where the moving object 4 having 
25 the shape of the letter C as viewed from the plane is 
used. However, it is also possible to use a moving 
object in which a square-shaped through hole is 
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provided in part of an annular ring is used in place of 
the above-described moving object or it is also 
possible to omit the moving object. 
[0027] 

5 In the above-described embodiment, the description 

was given of the case where the first and second 
tongues 19, 2 0 are fixed to the inner surface (rear 
surface) of the flexible cable 3. However, these 
tongues 19, 2 0 may be fixed to either of the outer 

10 surface (front surface) and the inner surface of the 

flexible cable 3. Also, in place of the tongues 19, 20 
formed from a film material, it is possible to use a 
plate- like locking member 21 formed from a synthetic 
resin compact as the wide part and, as shown in Figure 

15 6, to fusion bond the locking member 21 to one surface 
of the flexible cable 3 or, as shown in Figure 7, to 
fusion bond a pair of locking members 21 to the 
flexible cable 3, which is sandwiched therebetween. 
Furthermore, as shown in Figures 8 and 9, it is also 

20 possible to provide locking parts 3b, 3c that are 

sufficiently wider than each of the opposed distances 
of the inner protrusions 11, 13 and the outer 
protrusions 12, 14 in the flexible cable 3 itself and 
to use these locking parts 3b, 3c as the wide parts. 

25 [0028] 

In the above-described embodiment, the description 
was given of the case where the inner protrusions 11, 
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13 and the outer protrusions 12, 14 are provided in the 
upper plate 5 and the lower plate 8, respectively. 
However, if these inner protrusions 11, 13 and the 
outer protrusions 12, 14 are provided in one of the 
5 upper plate 5 and the lower plate 8, this is sufficient. 
It is essential only that a stepped part (a stopper) 
that restricts the movement of the wide part (the first 
or second tongue 19, 20, the locking member 21, the 
locking parts 3b, 3c) provided on at least either of 
10 the top surface or bottom surface of the member 
defining the space 16 be provided. 
[0029] 

[Advantages of the Invention] 

As described above, according to the present 

15 invention, by ensuring that the wide part provided in 
the flexible cable abuts against the stepped part 
provided in the space housing of the flexible cable, 
the flexible cable can be made immobile by hooking like 
a prop between the stepped part and the inner 

20 cylindrical part or the outer cylindrical part, whereby 
it is possible to positively prevent excessive 
winding/tightening or rewinding of the flexible cable 
and a cable reel having high reliability in conduction 
can be provided. 

25 

[Brief Description of the Drawings] 
[Figure 1] 
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Figure 1 is a plan view of a cable reel related to 
an embodiment of the present invention, part of an 
inner case thereof being omitted. 
[Figure 2] 

5 Figure 2 is a plan view of the cable reel of 

Figure 1, which is obtained when the cable reel is 
excessively rotated in the rewinding direction. 
[Figure 3] 

Figure 3 is a plan view of the cable reel of 
10 Figure 1, which is obtained when the cable reel rotates 
excessively in the winding/tightening direction. 
[Figure 4] 

Figure 4 is a sectional view along the line A- A of 
Figure 2 . 
15 [Figure 5] 

Figure 5 is a perspective view of a tongue 
provided in the cable reel of Figure 1. 
[Figure 6] 

Figure 6 is a perspective view showing a 
20 modification of a wide part. 
[Figure 7] 

Figure 7 is a perspective view showing a 
modification of a wide part. 
[Figure 8] 

25 Figure 8 is a perspective view showing a 

modification of a wide part. 
[Figure 9] 
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Figure 9 is a perspective view showing a 
modification of a wide part. 
[Figure 10] 

Figure 10 is a plan view of the cable reel related 
5 to a conventional example. 
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Figure 1 
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